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Introduction. Wrinkle ridges are known oall terrestrialbodies. Theyare thought to be
tectonic features resulted from foldifajlowed byfaulting or faultingfollowed byfolding of a strong near-surface
layer above weaker materigk.g., 1]. T. Watters measurdicquency distributions of distancestweenwrinkle
ridges for 15 areas on the Tharsis Plateau on Mars, where the ridges form quasi-periodical regional systems [2]. He
also measured widthend heights ofi85 wrinkle-ridges-related features on teon, Mars,and Mercury and
subdividedthem into ridges (withypical width/height ratic= 10) and arches (width/height 70) [1]. On Venus,
wrinkle ridges [3, 4] are more abunddhain onother planets. ey are common tectonic features on vast plains
that occupyabout 70% of Venus surfa@and play a role in stratigraphy of Venus [e.g., 5]. In this paper we
report our measurements of Venusian wrinkle ridges morphometrgpacing of their net. Then veempare our
results with T. Watters' data for other planets.

Observations and ResultsTo studywrinkle ridgespacingwe chose 3@andom sites on plains with wrinkle
ridges. Fore each sitelime segment of 200 km lengthas plotted on the full resolutiddagellan mosaic in the
direction normal to dominant orientation of wrinkle ridges in the region. Distape®geen intersections of
neighbouring ridges with the line were measured. Totally 8...38 distances were measured for each site.

For each of 30 sites we estimate@ith of the ridges at 9...18 points in an amdzout 50 kmaround the
segment. Special attentiovaspaid for distinguishing ridgegeet from associated aeolean features. In ntasgs
ridgefeet were not seen agadarimages at all [4]. Inhese caseshat isseen on images is probablgges' crests.
Often theyare sinuous in small-scalptobably becausthe crest wanders frorioot to foot of anunseen arch,
which is typical for ridges on other planets. In theages we estimathe ridge widths as characteristic widths of
this sm_all-sc_ale Wand_ering. _Finally, in many the_re is no small- Site Spacing, kn _ Width, km
s_cale sinuosity, _err_1kle ridges areseen |nrgdar|mage Jus_t like Lat® | Lon® | Mean| StDed Mean! StDev
lineamentswvhosewidth is apparently smallehanimage resolution. In 700l 3280 93
these cases we assume estimation of 230 nthioiwidth (this is the| g, | 20944 8.
worst resolution of images used). It is sélesit measurements of widths 53| 1764 8.7
are somewhat ambiguous, however they do goertain ideaabout | 49.0| 143838 17.3
systematic changes in widths from site to site. 440 1.0 154

Locations ofall 30 sites, meanvalues of measured spacing and41.51 269.9 214

. . L . . 34.0| 199.5 8.9
width and their standard deviations are listed inTthkle. 285 1618 126

We attempted to estimaleightof wrinkle ridgesgspecially for the | 235/ 5.0 10.9
site at 20.8S, 161.8 E (Fig. 1). The ridgesare rathemwide here, and | 18.5/ 334.0 18.6
images for all 3 cycles of Magellan survey, that is for 3 different viewind7.0| 184.0 4.4
geometryare available. Measuremertased orradarstereo view¢.g., | 12.0] 32.0 8.
6], areseldom possible, because it is too difficult to identify features oﬁi'g igg-é ﬁ'(i
ridge tops abppositeradarview directions with necessary accuracy. Ih .~ : ]

. . . . . -1.5| 445 10.
the pointA (Fig. 1) in 1.8 kmwide ridge the | 15| 1884 219
central bright feature is apparently the crest, and, 5| 313.d 13.2
the eastern andestern featureareprobably the | 80| 51.5 6.7
arch feet, maybe complicateavith secondary | -16.5| 50.0 7.6
ridges. Stereosiew gives40...90 m limits for | -19.0| 354.5 7.4

height difference between the crest and the feet.-20.5| 161.0 21.1

Height measurements based on difference i:rig'g Zﬁ)'g E'cl

lengthening and shortening sibpes at different| 370l 202.4 9.9
looks (e.g., [6]) are ofvery low accuracy.| .420| 2908 9.7
Apparent widths of shortenedlopes faced| -44.0| 141.5 32.6
towardradar are under the resolution, sq -49.0f 90.0 13.4
only an upper limit of the width can be| -54.0] 101.0 9.5
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7

estimated. Margins of lengthenstbpes faced in| -62.5| 206.5 9.1
-66.5| 191.5 14.]
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the opposite directioraredifficult to identify accurately. For point8 andC (Fig. 1), where ridgeare about 2.5
km wide, this method gives the height limits of 140...260 m and 50...Té8pactively.

Application of ideas of subresolution clinometry [7] is diffichéicause ofhe following reasonsFirst, small-
scale variations of brightness are significant, so it is almoapossible to findgoodareas for averagingata
in order to reducéhe noiseSecond, slope profiles apparently vary from site to site in vadge, so it iglifficult
to do any a priori assumption about them. Of course, topograpidges,whosewidth cannot be resolved, cannot
be estimated from radar images. Beside three points in Fig. 1 we estimated height of riigesaither sites and
get comparable resultddowever, globaluniform systematicsurvey of ridge

topography using Magellan radar images is impossible. the Moon = —+—e——
Comparison with Other Planets and Discussion.In Fig. 2 statistical Mercury ——i—e—i

characteristics of averagadth for our 30 sitegminimum, mean, meat standard

deviation,and maximum) areompared with similar dat®@r the Moon, Mars and VenuSMarS '[_"]_

Mercury [1]. It is clearly seethatridges on Venus arsufficiently narrowerthan —— e—— Fi9.2

on other planets. Our rough estimations of rilgeght showedthat height/width Lol 1

ratio for the wrinkle ridges on Venus is of the same order of magnitude as on other 1 Width, km 10
planets. The latter is an additional evidence for similarity of wrinkle ridges origin on Venus and the other planets.

Standard deviation of wrinkle ridggacingfor each site is sufficiently

100 SN TS smaller typical spacing value. It proves wrinkle ridges are not
g - 4 Venus, this study J  distributed randomly, but tend to form quasiperionét. Mearvalues and
s L X Mars, [2] % ] standard deviations of wrinkle ridge spacing are compared with the similar
g | xXX? | data on Tharsis Plateau on Mars [2] Fig. 3. It is clearly seerthat
é S spacing of ridges on Venus is systematicattyallerthan onMars (global
510 [&&ﬁg — average for Venus is 13 kmgainst 38 kmfor Mars), while variance
é‘ C L0 A 1 (standard deviation referred to mealues) is almosthe same. The latter
s L mﬁA Fig. 3 1 is an additionalevidence for similarity of wrinkle ridges formation
@ - A oA | mechanism on the planets. Fig. 4, statistical characteristics of average
[ | 11 11111

spacing for our 30 sitggninimum, mean, meat standard deviation, and
maximum) are compared with the saweues for 15 areas ifharsis
Plateau from [2].

The relative decrease in global averagbaih spacing and widtbf wrinkle ridges on Venus in comparison to
Tharsis Plateau isoughly the same, which iply roughly the same strainHowever there is no prominent
correlation between spacing and width of wrinkle ridges on Véfigs§

10 100
Mean spacing, km

Influence of difference in gravity oMars andVenus on 10 —————]
spacing of wrinkle ridges can kealuated using elastand vscose °," [ +k *—1 \ Venus T
models considered in [2]. Both models assume layered structe [ Y Y\ Y a2 |
with strong upper layer(s) and weak substrate. For the etastlel = 5 | Vo I .
spacing is approximately proportionaldd” (g is acceleration due & | A 0 N S
to gravity). Forthe viscose modetlepending on the set of other® 3 | Fig. 4  Mars, Tharsis Plateau |

parameters the influence gfavity changes from proportionality to ) e

g to absence of any dependenEg. 4 shows, howthe Venus 10 Spacing, km 100
data can bscaled to gravity usingthe most stronglependence @
ST XX Y2 "It is clearly seethat thegravity scaling cannot be responsible &tirthe
- X N 1 difference in spacinglhe mostprobable cause fahe difference is generally
gi XX thinnerupper strong layer on Venus.
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